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Description 

Background of the Invention 

5 1. Field of the Invention 

[0001] The present invention relates to a novel polyurethane resin. More particularly, the present invention relates 
to a polyurethane resin which contains carbodiimide groups in the molecular chain and which shows water resistance 
stably over a long period of time. 

10 

2. Prior Art 

[0002] Polyurethane resins have high elasticity and are in use in various applications such as molded product, thread, 
coating film, etc. Meanwhile, they are inferior in chemical resistance, heat resistance and water resistance and, there- 
15 fore, have not been used in the applications where said properties are required, such as hose and packing for auto- 
mobile engine and peripherals. 

[0003] Of various polyurethane resins, polyester polyurethane resins obtained from a polyester polyol contain a large 
number of ester bonds in the molecule and, when used under high-temperature and high-humidity conditions, give rise 
to hydrolysis of ester bonds and consequent molecular weight reduction, inviting deterioration of strength and elastic 
20 modulus. 

[0004] In order to alleviate the above-mentioned problems of polyurethane resin caused by ester bond hydrolysis 
and consequent molecular weight reduction, it has heretofore been proposed to add an additive to a polyurethane 
resin. An example of such proposals is to add epoxy, oxazoline, carbodiimide or the like to a polyurethane resin to 
allow the additive to trap the carboxyl group formed by hydrolysis of the polyurethane resin and extend the life of the 
25 polyurethane resin. 

[0005] However, since the additive is simply added to a polyurethane resin, the additive bleeds out onto the surface 
of the polyurethane resin; when the additive is added to a polyurethane resin which comes into contact with a solvent 
or an oil, the additive is extracted by the solvent or oil, inviting the performance deterioration of the solvent or oil and 
thp rpriuctinn in hydrolysis rpsistanr.fi nf thp nnlyurpthanp rpsin. Thfirpfnrp. thfi pffpr.t nf aHriitinn nf thp ahnvft additives 
30 to polyurethane resin as a hydrolysis resistant is not fully satisfactory. 

[0006] Moreover, since the above additive is generally a powdery solid of high melting point, dispersion thereof in 
polyurethane resin needs a very complicated apparatus and a fairly long time. 

Object and Summary of the Invention 

35 

[0007] The object of the present invention is to eliminate the above-mentioned drawbacks of the prior art and provide 
a polyurethane resin containing carbodiimide bonds in the molecular chain, which exhibits hydrolysis resistance stably 
over a long period of time without losing the carbodiimide bonds out of the molecule and which has improved heat 
resistance. 

40 [0008] According to the present invention, there is provided a polyurethane resin obtained from a diol component 
and a diisocyanate component by an ordinary process, wherein the diisocyanate component comprises: 

at least one kind of unmodified diisocyanate, and 

at least one kind of carbodiirriide-modified aromatic diisocyanate having, at one or both of the ortho positions of 
45 the two isocyanate groups, an aliphatic, alicyclic or aromatic substituent of one or more carbon atoms, and the 

molar ratio of the unmodified diisocyanate and the carbodiimide-modified aromatic diisocyanate is 35-0.1:1. 

[0009] According to the present invention, there is also provided a polyurethane resin obtained from a diol component 
and a diisocyanate component by an ordinary process, wherein the diisocyanate component comprises: 

50 

at least one kind of unmodified diisocyanate, and 

at least one kind of carbodiimide-modified aliphatic diisocyanate wherein at least one of the two carbons each 
bonded with an isocyanate group is di- or tri-substituted, and the molar ratio of the unmodified diisocyanate and 
the carbodiimide-modified aliphatic diisocyanate is 35-0.1:1. 

55 

Detailed Description of the Invention 

[0010] The present invention is hereinafter described in detail. 
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[0011] As mentioned above, the polyurethane resin of the present invention is obtained from a diol component and 
a diisocyanate component by an ordinary process. The diol component as the first component of the polyurethane 
resin can be any diol as long as it has conventionally been used in production of polyurethane resin. The diol can be 
exemplified by saturated or unsaturated low-molecular glycols such as ethylene glycol, 1,2-propanediol, 1,3-propan- 
ediol, 1,4-butanediol, neopentyl glycol, pentanediol, hexanediol, octanediol, 1,4-butenediol, diethylene glycol, triethyl- 
ene glycol, dipropylene glycol and the like; alkyl glycidyl ethers such as n-butyl glycidyl ether, 2-ethylhexyl glycidyl 
ether and the like; polyester polyols obtained by subjecting, to dehydration and condensation, a monocarboxylic acid- 
glycidyl alcohol ester (e.g. versatic acid-glycidyl alcohol ester) and a dibasic acid or an anhydride thereof (e.g. adipic 
acid, phthalic acid, isophthalic acid, terephthalic acid, maleic acid, fumaric acid, succinic acid, oxalic acid, malonic acid, 
glutaric acid, pimelic acid, suberic acid, azelaic acid, sebacic acid or dimer acid); and polyester polyols obtained by 
subjecting a cyclic ester compound to ring-opening polymerization. 

[0012] The polyurethane resin of the present invention is not different from conventional urethane resins in that it is 
composed of a diol component and a diisocyanate component. However, the present polyurethane resin is character- 
ized in that the diisocyanate component as the second component of the resin comprises at least one kind of unmodified 
diisocyanate and at least one kind of carbodiimide-modified diisocyanate. 

[0013] In Japanese Patent Application Laid-Open No. 5-302050 is disclosed a printing ink using a urethane resin 
composition composed of a polyol, a carbodiimide-modified diisocyanate, a chain extender, etc. The urethane resin 
described in the literature, however, uses, as the isocyanate component, only a carbodiimide-modified diisocyanate 
and, therefore, is low in elastic modulus as shown in Comparative Examples described later and has no satisfactory 
properties for use as general elastomer, molding material, artificial leather, sealing agent or film. 
[0014] The unmodified diisocyanate, which is one of the second component of the present polyurethane resin, can 
be any unmodified diisocyanate as long as it has conventionally been used in production of polyurethane resin. The 
unmodified diisocyanate can be exemplified by 1 ,5-naphthylene diisocyanate, 4,4'-diphenylmethane diisocyanate, 4,4'- 
diphenyldimethylmethane diisocyanate, 4,4-dibenzyl diisocyanate, dialkyldiphenylmethane diisocyanate, 1,3-phe- 
nylene diisocyanate, 1,4-phenylene diisocyanate, tolylene diisocyanate, butane- 1,4-diisocyanate, hexamethylene di- 
isocyanate, isopropylene diisocyanate, naphthylene diisocyanate, methylene diisocyanate, 2,2,4-trimethylhexameth- 
ylene diisocyanate, cyc!ohexane-1 ,4-diisocyanate, xylylene diisocyanate, hydrogenated xylylene diisocyanate, isopho- 
rone diisocyanate, lysine diisocyanate, dicyclohexylmethane-4,4'-diisocyanate, 1,3-bis(isocyanatomethyl)cyclohex- 
ane, methylcyclchexane diisocyanate, m-tetramethy!xy!y!ene diisocyanate, 2,4,6-trlisopropylbenzene diisocyanate 
isopropylidene bis(4-cyclohexylisocyanate) and tolidine diisocyanate. 

[0015] The carbodiimide-modified diisocyanate, which is the other of the second component of the present poly- 
urethane resin, includes a carbodiimide-modified aromatic diisocyanate of high steric hindrance having, at one or both 
of the ortho positions of the two isocyanate groups, an aliphatic, alicyclic or aromatic substituent of one or more carbon 
atoms. Specific examples of such a carbodiimide-modified aromatic diisocyanate are those derived from a diisocyanate 
selected from the group consisting of 2,4,6-triisopropylbenzene diisocyanate represented by the following formula: 





diethyltolylene diisocyanate represented by the following formulas: 
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Me 



Me 



OCN 



Et 




B 



NCO 



NCO 



(either one or a mixture of the two) and 3,3"-ethyl-5,5'-methyl-4,4'-diphenylmethane diisocyanate represented by the 
following formula: 



[0016] The carbodiimide-modified diisocyanate, which is the other of the second component of the present poly- 
urethane resin, also includes a carbodiimide-modified aliphatic diisocyanate wherein at least one of the two carbons 
each bonded with an isocyanate group is di- or tri-substituted. Specific examples of such a carbodiimide-modified 
aliphatic diisocyanate are those derived from a diisocyanate selected from the group consisting of 4,4,-dicyclohexyl- 
methane diisocyanate represented by the following formula: 




NCO 



tetramethylxylylene diisocyanate represented by the following formula: 




OCN Me Me 



NCO 



B 



OCN 




C-(CH3)2 



C-(CH3)2 



NCO 



and isophorone diisocyanate represented by the following formula: 
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CH3 



CH3 



OCN 



NCO 



[001 7] The above-mentioned diisocyanates may be used singly or in.admixture of two or more compounds. However, 
when there is used an aromatic diisocyanate of low steric hindrance or an aliphatic diisocyanate wherein the carbon 
(s) bonded with an isocyanate group is mono-substituted or is not substituted, for example, 4,4-diphenylmethane 
diisocyanate represented by the following formula: 



or hexamethylene diisocyanate represented by OCN-(CH 2 ) 6 -NCO, it is impossible to obtain a carbodiimide-modified 
diisocyanate usable in the present invention, because crosslinking between carbodiimide groups or uretone-imine 
crosslinking between carbodiimide and isocyanate takes place, inviting thickening and solidification. 
[0018] The carbodiimide-modified diisocyanate can be synthesized from the above-mentioned diisocyanate by a 



[0019] The carbodiimidization catalyst is preferably an organic phosphorus type compound, particularly preferably 
phospholene oxide in view of the activity. Specific examples thereof are 3-methyl-1-phenyl-2-phospholene-1 -oxide, 
3-methyl-1-ethyl-2 -phospholene-1-oxide, 1, 3-d imethyi-2-phospholene-1 -oxide, 1-phenyl-2-phospholene-1 -oxide, 
1-ethyl-2-phospholene-1 -oxide, 1-methyl-2-phospholene-1 -oxide and double bond isomers thereof. Of these, 3-me- 
thyl-1-phenyl-2-phospholene-1 -oxide, which is commercially available, is particularly preferred. 
[0020] The carbodiimide-modified diisocyanate can be produced by a known process. It can be produced, for exam- 
ple, by adding, to the above-mentioned diisocyanate, the above-mentioned catalyst in an amount of 0.1-10% by weight 
(a larger amount is possible when the economy is neglected), preferably 0.5-5% by weight based on the diisocyanate, 
in the presence or absence of a solvent inert to the isocyanate, in an inert gas (e.g. nitrogen) current or with the inert 
gas bubbled through the solvent, and stirring the mixture at 120-200°C to give rise to carbon dioxide elimination and 
condensation. 

[0021] The rate of the carbodiimidization varies depending upon the kind of the diisocyanate used, and too high a 
rate makes it difficult to control the polymerization degree. Therefore, it is preferable to allow the reaction to proceed 
at an appropriate catalyst amount and at an appropriate reaction temperature. For example, in carbodiimide-modifying 
an aliphatic diisocyanate, the catalyst amount can be 0. 1-1 0% by weight, preferably 0.5-5% by weight and the reaction 
temperature can be 120-200°C; and in carbodiimide-modifying an aromatic diisocyanate, the catalyst amount can be 
0.01-5% by weight, preferably 0.05-1% by weight and the reaction temperature can be 50-18CPC. 
[0022] The thus-produced carbodiimide-modified diisocyanate has preferably 1-20, more preferably 1-15 carbodi- 
imide groups because such a carbodiimide-modified diisocyanate has a low melting point and a low viscosity and can 
be easily dispersed in or mixed with other materials for polyurethane resin. 

[0023] The polyurethane resin of the present invention can be produced by reacting the above-mentioned diol com- 
ponent and the above-mentioned diisocyanate component comprising at least one kind of unmodified diisocyanate 
and at least one kind of carbodiimide-modified diisocyanate, according to an ordinary process. 
[0024] The above urethanization is conducted at 20-200°C, preferably at 60-1 50°C. Since this urethanization is an 
exothermic reaction, it is difficult to control the reaction temperature strictly. However, when the reaction temperature 
is too low, the reaction rate is small and a long time is required; when the reaction temperature is too high, the reaction 
rate is too large and insufficient mixing occurs, inviting nonuniform reaction and deterioration (burning) of polyurethane 
resin formed. 

[0025] When the urethanization rate is small, it is possible to use an ordinary urethanization catalyst, for example, 



OCN 




NCO 
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an amine (e.g. triethylenediamine) or an organotin (e.g. dibutyltin dilaurate) in an amount of 0.001-1% by weight based 
on the polyurethane resin formed. It is also possible to use, at the time of synthesis, at least one kind of solvent such 
as dimethylformamide (DMF), tetrahydrofuran (THF), methyl ethyl ketone (MEK), toluene or the like. 
[0026] It is also possible to (1) react a diol component with a diisocyanate component to synthesize an isocyanate 

5 group-terminated prepolymer, and add, to the prepolymer, a chain extender consisting of a diol (e.g. butanediol, eth- 
ylene glycol or propylene glycol) or a diamine (e.g. ethylenediamine, propylenediamine, triethylenediamine, butylene- 
diamine or hexylenediamine), or (2) react a diol component with an unmodified diisocyanate to synthesize a hydroxyl 
group-terminated prepolymer, and add a carbodiimide-modified diisocyanate to the prepolymer, or (3) react a diol 
component with an unmodified diisocyanate to synthesize a hydroxyl group-terminated prepolymer, react the prepol- 

10 ymer with a carbodiimide-modified diisocyanate, and add a chain extender to the reaction product. 

[0027] It is also possible to (1) react a diol component with a carbodiimide-modified diisocyanate to synthesize a 
hydroxyl group-terminated prepolymer, and react the prepolymer with an unmodified diisocyanate, or (2) react a diol 
component with a carbodiimide-modified diisocyanate to synthesize a hydroxyl group-terminated prepolymer, react 
the prepolymer with an unmodified diisocyanate to synthesize an isocyanate group-terminated prepolymer, and add a 

15 chain extender to the prepolymer, or (3) react a diol component with a carbodiimide-modified diisocyanate and a diol 
component with an unmodified diisocyanate to synthesize a hydroxyl group-terminated prepolymer and an isocyanate 
group-terminated prepolymer, and mixing the two prepolymers, or (4) react a diol component with a carbodiimide- 
modified diisocyanate and a diol component with an unmodified diisocyanate to synthesize a hydroxyl group-terminated 
prepolymer and an isocyanate group-terminated prepolymer, mixing the two prepolymers, and add a chain extender 

20 to the mixture. 

[0028] It is also possible to add, to a carbodiimide-modified diisocyanate or an isocyanate group-terminated prepol- 
ymer, a known isocyanate-blocking agent such as phenol (e.g. phenol or xylenol), aliphatic alcohol (e.g. methanol, 
ethanol, isopropanol or cyclohexyl alcohol), oxime (e.g. methyl ethyl ketoxime), amine, amide, imide, lactam (e.g. e- 
caprolactam ), dicarbonyl compound (e.g. diethyl malonate or ethyl acetoacetate) or the like to block the isocyanate 
25 group, and heating the resulting product with a hydroxyl group-terminated prepolymer and a chain extender (e.g. bi- 
functional or higher alcohol or amine) to regenerate the isocyanate, and react with hydroxyl group to synthesize a 
polyurethane. 

[0029] In the above reaction, it is possible to add an appropriate amount of a carbodiimidization catalyst to the ure- 
iharitzation system to convert part of the isocyanate groups remaining in the system into carbcdnmidc groups cn^ 
30 thereby introduce carbodiimide bonds into the molecule of the polyurethane resin formed. 

[0030] In the above reaction, the amount of the carbodiimidization catalyst differs depending upon the isocyanate 
group content in the material to be reacted, the kind and amount of the urethanization catalyst used, and the uretha- 
nization temperature employed. 

[0031] In the present polyurethane resin produced as above, the molar ratio of the unmodified diisocyanate and the 

35 carbodiimide-modified diisocyanate can be, for example, 35-0.1:1, preferably 10-0.5:1. When the content of the un- 
modified diisocyanate is more than the upper limit, the resulting polyurethane resin has low hydrolysis resistance; and 
when the content is less than the lower limit, it is impossible to obtain a polyurethane resin of high elasticity 
[0032] In the present polyurethane resin, the content of carbodiimide groups possessed by at least one kind of car- 
bodiimide-modified diisocyanate is preferably 1x1 Or 2 to 1x10 6 mole, more preferably 1x10' 3 to 1x10 -5 mole per g of 

40 the polyurethane resin. When the content of carbodiimide groups is lower than the lower limit, the resulting polyurethane 
resin has low hydrolysis resistance; and when the content of carbodiimide groups is higher than the upper limit, the 
resulting polyurethane resin has too low elasticity, making it impossible to obtain a satisfactory polyurethane resin. 
[0033] In the present polyurethane resin, the molecular weight can be, for example, 5,000-200,000 and the index 
(NCO/OH) can be, for example, 0.8-1.5, preferably 1.0-1.1. 

45 [0034] The present polyurethane resin is obtained as a substance which is solid at atmospheric temperature, when 
no solvent is used in the production. Therefore, it can be used in a solution form after being dissolved in a solvent, or 
as a powder form after being ground; or, can be molded or spun by the use of an extruder or an injection molding 
machine at 150-250°C, preferably at 170-200°C to obtain a product. Needless to say, it is possible to introduce a 
polyurethane resin before solidification into an extruder or the like, wherein melt kneading is conducted to complete 

so urethanization. 

[0035] During the production of the present polyurethane resin, it is possible to add, with no problem, known additives 

such as oxidation inhibitor, ultraviolet absorber, light stabilizer and the like. 

[0036] The present invention is hereinafter described in more detail by way of Examples. 

55 
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[Synthesis of carbodiimide-modified diisocyanates] 
<Synthesis Example 1> 

5 [0037] In a 500-ml separable flask equipped with a condenser tube were placed 200 g of 4,4-dicyclohexylmethane 
diisocyanateand 1 g of 3-methyl-1-phenyl-2-phospholene-1 -oxide. They were stirred by the use of a mechanical stirrer 
in a nitrogen current at 185°C for 3 hours to obtain a carbodiimide-modified diisocyanate having an average molecular 
weight of 480 and an average polymerization degree of n=1 . 

10 <Synthesis Examples 2 to 36> 

[0038] Carbodiimide-modified diisocyanates shown in Table 1 were obtained by conducting the same operation as 
in Synthesis Example 1 except that the reaction time and the diisocyanate were changed. Incidentally, in Synthesis 
Examples 19-36, the catalyst amount was 0.3%. 

15 

Table 1 



25 



35 



45 
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Table 1 (continued) 



No.of Synthesis 
Example 


Diisocyanate used 


Average degree of 
polymerization 
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In Table 1, the diisocya nates shown are as follows. 
HMDI: 4,4'-dicyclohexylmethane diisocyanate 
IPDI: isophorone diisocyanate 
TMXDI: tetramethylxylylene diisocyanate 

E.M-MDI: S.S-ethyl-S.S-methyM^'-diphenylmethane diisocyanate 

E-TDI: diethyltolylene diisocyanate 

TIDI: 2,4,6-triisopropylbenzene diisocyanate 



[Synthesis of polyurethane resins] 
<Examples 1A to 36B> 

[0039J To 2, 1 1 3 g of a polyester polyol having an average molecular weight of 2, 1 1 3 composed of adipic acid/ethylene 
glycol/propylene glycol were added 4,4-diphenylmethane diisocyanate and one of the carbodiimide-modified diisocy- 
anates obtained in Synthesis Examples 1-36, in respective amounts shown in Tables 2. Each mixture was subjected 
to a reaction at 80°C for 5 hours to obtain various prepolymers. One of the prepolymers and 200 g of butane diol were 
reacted by the use of a melt extrusion reactor; the resulting polyurethane was extruded at a final temperature of 185°C 
by the use of a T-die having a thickness of 250 ujti to obtain various films; and each film was wound up by a winder 
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Table 2 (continued) 
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40 

[0040] In Tables 2-4, MDI refers to 4,4 , -diphenyImethane dilsocyanate; and Example 1 A, for example, indicates that 
in the column A of Table 2, there were used 821 g of 4,4'-diphenytmethane diisocyanate and 48 g of the carbodiimide- 
modified diisocyanate of Synthesis Example 1. 

45 Comparative Example 1> 

[0041 ] To 2, 1 13 g of a polyester polyol having an average molecular weight of 2, 1 1 3 composed of adipic acid/ethylene 
glycol/propylene glycol was added 846 g of 4,4 , -diphenylmethane diisocyanate. The mixture was subjected to a reaction 
at 80°C for 5 hours to obtain a prepolymer. The prepolymer and 200 g of butane diol were reacted by the use of a melt 
50 extrusion reactor; the resulting polyurethane was extruded at a final temperature of 1 85°C by the use of a T-die having 
a thickness of 250 urn to obtain a film; and the film was wound up by a winder. 

[Hydrolysis test] 

55 [0042] Each of the polyurethane films obtained in Examples 1A to 36B and Comparative Example 1 was subjected 
to punching to obtain a test piece of dumbbell shape. Each test piece was immersed in water of 95°C, taken out in the 
15th day, and measured for tensile strength retention (%). The results are shown n Table 3. Incidentally, the poly- 
urethane film of Comparative Example 1 broke. 
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[Synthesis of polyurethane resins] 
Comparative Examples 2-1 0> 

[0043] To 2, 1 1 3 g of a polyester polyol having an average molecu lar weight of 2, 1 1 3 com posed of adipic acid/ethylene 
glycol/propylene glycol was added a carbodiimide-modified diisocyanate shown in Table 4, in an amount shown in 
Table 4. The mixture was subjected to a reaction at 80°C for 5 hours to obtain a prepolymer. The prepolymer and 200 
g of butane diol were reacted by the use of a melt extrusion reactor; and the resulting polyurethane was extruded at 
a final temperature of 1 85°C by the use of a T-die having a thickness of 250 jim. However, each polyurethane obtained 
had low elasticity and could not be extruded into a film shape. 
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45 ~~ 

[0044] As is clear from the above, the present invention provides a polyurethane resin having carbodiimide bonds 
in the molecular chain, which exhibits water resistance stably over a long period of time. 

50 Claims 

1. A polyurethane resin obtained from a diol component and a diisocyanate component by an ordinary process, 
wherein the diisocyanate component comprises: 

55 at least one kind of unmodified diisocyanate, and 

at least one kind of carbodiimide-modified aromatic diisocyanate having, at one or both of the ortho positions 
of the two isocyanate groups, an aliphatic, alicyclic or aromatic substituent of one or more carbon atoms, 
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and the molar ratio of the unmodified diisocyanate and the carbodiimide-modified aromatic diisocyanate is 35-0.1:1. 

2. A polyurethane resin according to Claim 1, wherein the carbodiimide-modified aromatic diisocyanate is derived 
from a diisocyanate selected from the group consisting of 2,4,6-triisopropylbenzene diisocyanate, diethyltolylene 
diisocyanate and S.S'-ethyl-S.S'-methyM.^-diphenylmethane diisocyanate. 

3. A polyurethane resin according to Claim 1 , wherein a carbodiimide group content possessed by the carbodiimide- 
modified aromatic diisocyanate is 1x10" 2 to 1x10* 6 mole per g of the polyurethane resin. 

4. A polyurethane resin according to Claim 1, wherein the carbodiimide-modified aromatic diisocyanate has 1-20 
carbodiimide groups. 

5. A polyurethane resin obtained from a diol component and a diisocyanate component by an ordinary process, 
wherein the diisocyanate component comprises: 

at least one kind of unmodified diisocyanate, and 

at least one kind of carbodiimide-modified aliphatic diisocyanate wherein at least one of the two carbons each 
bonded with an isocyanate group is di- or tri-substituted, and the molar ratio of the unmodified diisocyanate 
and the carbodiimide-modified aliphatic diisocyanate is 35-0.1:1. 

6. A polyurethane resin according to Claim 5, wherein the carbodiimide-modified aliphatic diisocyanate is derived 
from a diisocyanate selected from the group consisting of 4,4'-dicyclohexylmethane diisocyanate, tetramethylxy- 
lylene diisocyanate and isophorone diisocyanate. 

7. A polyurethane resin according to Claim 5, wherein a carbodiimide group content possessed by the carbodiimide- 
modified aliphatic diisocyanate is 1x1 Ct 2 to 1x1 0~ 6 mole per g of the polyurethane resin.. 

8. A polyurethane resin according to Claim 5, wherein the carbodiimide-modified aliphatic diisocyanate has 1-20 
carbodiimide groups. 



Patentanspruche 

1. Polyurethanharz, hergestellt aus einer Diol-Komponente und einer DiisocyanatKomponente mittels eines her- 
kommlichen Verfahrens, wobei die DiisocyanatKomponente umfasst: 

mindestens eine Art von unmodifiziertem Diisocyanat, und 

mindestens eine Art von Carbodiimid-modifiziertem aromatischem Diisocyanat, welches, an einer oder beiden 
der Ortho-Positionen der beiden IsocyanatGruppen, einen aliphatischen, alicyclischen oder aromatischen 
Substituenten aus ein oder mehreren Kohlenstoffatomen aufweist, 

und wobei das Molverhaltnis von unmodifiziertem Diisocyanat zu Carbodiimid-modifiziertem aromatischem 
Diisocyanat 35-0,1:1 betragt. 

2. Polyurethanharz nach Anspruch 1 , wobei das Carbodiimid-modifzierte aromatische Diisocyanat von einem Diiso- 
cyanat abgeleitet ist, das gewahlt ist aus der Gruppe, bestehend aus 2,4,6-Triisopropylbenzoldiisocyanat, Diethyl- 
tolylendiisocyanat und S.S'-Ethyl^.S'-methyM^diphenylmethandiisocyanat. 

3. Polyurethanharz nach Anspruch 1, wobei die Menge an Carbodiimid-Gruppe, die im Carbodiimid-modifizierten 
aromatischen Diisocyanat enthalten ist, 1x10" 2 bis 1-10* 6 Mol pro g des Polyurethanharzes betragt. 

4. Polyurethanharz nach Anspruch 1 , wobei das Carbodiimid-modifizierte aromatische Diisocyanat 1 -20 Carbodiimid- 
Gruppen aufweist. 

5. Polyurethanharz, hergestellt aus einer Diol-Komponente und einer DiisocyanatKomponente mittels eines her- 
kommlichen Verfahrens, wobei die DiisocyanatKomponente umfasst: 
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mindestens eine Art von unmodifiziertem Diisocyanat, und 

mindestens eine Art von Carbodiimid-modifiziertem aliphatischem Diisocyanat, wobei mindestens einer der 
beiden Kohlenstoffe, die jeweils mit einer Isocyanatgruppe verbunden sind, di- oder tri-substituiert ist, 

und wobei das Molverhaltnis von unmodifiziertem Diisocyanats zu Carbodiimid-modifiziertem aromatischem 
Diisocyanat 35-0,1:1 betragt. 

6. Polyurethanharz nach Anspruch 5, wobei das Carbodiimid-modifizierte aromatische Diisocyanat von einem Diiso- 
cyanat abgeleitet ist, das gewahlt ist aus der Gruppe, bestehend aus 4,4 , -Dicyc!ohexylmethandiisocyanat, Tetra- 
methylxylylendiisocyanat und Isophoronditsocyanat. 

7. Polyurethanharz nach Anspruch 5, wobei die Menge an Carbodiimid-Gruppe, die im Carbodiimid-modifizierten 
aromatischen Diisocyanat enthalten ist, 1x10- 2 bis 1-1 (H 3 Mol pro g des Polyurethanharzes betragt. 

8. Polyurethanharz nach Anspruch 5, wobei das Carbodiimid-modifizierte aromatische Diisocyanat 1 -20 Carbodiimid- 
Gruppen aufweist. 



Revendications 

1. Resine polyurethane obtenue a partir d'un element diol et d'un element diisocyanate par un procede normal, dans 
laquelle I'element diisocyanate comprend : 

au moins un type de diisocyanate, et 

au moins un type de diisocyanate modifie par carbodiimide possedant, a un ou aux deux positions ortho des 
deux groupes isocyanate, un substituant aliphatique, alicyclique ou aromatique ayant un ou plusieurs atomes 
de carbone, 

et le rapport molaire entre diisocvanate non modifie pt riiisnrx/anato a mma ^„ 0 r^^.c^ *™ — n.~:^ * 

» - - - 4 — — ... . » i w t^. < • r w fc^^l WV/U III I | IVJ C CO I 

de 35 a 0,1 : 1. 

2. Resine polyurethane selon la revendication 1, dans laquelle le diisocyanate aromatique modifie par carbodiimide 
est derive d'un diisocyanate choisi parmi 2,4,6-triisopropylbenzene diisocyanate, diethyltolylene diisocyanate et 
S.S'-ethyl-S^-methyl^^'-diphenylmethane diisocyanate. 

3. Resine poluyrethane selon la revendication 1, dans laquelle une teneur en groupe carbodiimide du diisocyanate 
aromatique modifie par carbodiimide est situee entre 1x1 Cr 2 et 1x10-6 moje par g de ia r £ S j ne polyurethane. 

4. Resine polyurethane selon la revendication 1 , dans laquelle le diisocyanate aromatique modifie par carbodiimide 
comporte 1 a 20 groupes carbodiimide. 

5. Resine polyurethane obtenue a partir d'un element diol et d'un element diisocyanate au moyen d'un procede 
normal, dans laquelle I'element diisocyanate comprend : 

au moins un type de diisocyanate non modifie, et 

au moins un type de diisocyanate aliphatique modifie par carbodiimide dans lequel au moins Tun des deux 
atomes de carbone qui sont chacun lies a un groupe isocyanate est di- ou trisubstitue, 
et le rapport molaire entre diisocyanate non modifiee et diisocyanate aliphatique modifie par carbodiimide est 
de 35 a 0,1 : 1. 

6. Resine polyurethane selon la revendication 5, dans laquelle le diisocyanate aliphatique modifie par carbodiimide 
est derive d'un diisocyanate choisi parmi 4,4'-dicylohexhyImethane diisocyanate, tetra methylxylylene diisocyanate 
et isophorone diisocyanate. 

7. Resine polyurethane selon (a revendication 5, dans laquelle une teneur en groupe carbodiimide du diisocyanate 
aliphatique modifie par carbodiimide se situe entre 1x10" 2 et IxlO- 6 mole par g de la resine polyurethane. 

8. Resine polyurethane selon la revendication 5, dans laquelle le diisocyanate aliphatique modifie par carbodiimide 
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comporte 1 a 20 groupes carbodiimide. 
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